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CHARACTERISTIOS OF EACA 440CR STXIES RECTANOULAR AYD

TLPERED AIREFOILS, INCLUDING TXEE SFIECT OF SFLIT TIAPS

37 Barry Greenderg

1XTRODUCTION

at the rsqrest of tae fureau of Asronsutics, Navy
Terartmsnt, tests were mede in the veriabdle-density wind
tunnel of & tayersd wing of 3-iC-i8 plan forx and based on
the FACA 44008 esriase sections (ruference 1)+ The ving
was aleo tested =itk C.3 chord eplit flate. defleocted 609,
in the ceuter of tue wing and raving.flap span to wing
span ratioe of 0.3, 0.8, 0.7, and 1,0, respeotivsly. Ia
order to get data from which to calonlate the oharacterie~
tics of ths flapped wing, the investigation of reference
1 was extunded to inoinde tests o¢ the four rectangular
airfoils of the ZACA 4400R eeries (4409R, 4412R, 44151,
and 4418R) with full-epan (.3 onerd, trailing-edge eplit
flage defleccted 6O, !

YODELS AYD TE8IS

Tne purbers in tke dccignation of tae tapersd ving
(3-10-18) refer to tarer ratio, asprect ratio, and root
section pcrcent thicknese. respcetivoly.’ ' The corstruction
tip section ves ¢ percont txlok. The wing was oonsiructed
using etraight-line elesents betveen correspondirg pointe
on taec root (JATA 4418R) and iilp {¥i0h 440SR}) wsectione,
ard eo tia: in front elevation the urper slsnent vae &
stra'eht line from tiy to tir (fig. 1). All the models
kad @ ving erza o® 15C sgnare imchse, were mde 0of aluminum
eslloy, acdi'hnd no geonmctric twist.

l'easuroncnte of 1ift, drag, end pitching mament verse
rede ir toe veriadle-density wird tuanel acrording to
‘stnndard procedure {refersuce 2° £% 2 test Reynoldse num-
Yber of approxizatsly 3,620,0C0, whickh corresponde to BB
effective Reynolie anuter Ke ©f epproxiuately §.€00,000
{refnrenze 3). :
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A RBMIEE LS A ey b SR

‘Standard ploss: oiovsng th, canracterietion’ ot the?
rectangular sirfoils with C.3 ckord split flapo deflected
600 are shova in figures 8 to .5.. Tur eeqiion obaranter~
2gtics after tie etell are cot lnﬂ‘ﬂ. ‘Pao.priacipal char-
eotaristigs are unuanrisoa 4n tnbzo . A i

Y

. a0
‘The okaraet cr.ot oe of thc tapersd wirg wila the Aif-
fersnt fisp arrargeuents ars suown in figures 5 to 10.
In figure &, a celoalatsd curve of cg. lotcrnlnc& by ;

the uethod of refersnce 4. is qivon for. coup-r-oou Pith
the teat resulle. X % 5

Talues of cngle o! -sro ‘140% |1|o vors onlcnl.tcd by
tho method of refersuce B and snow 20ed agreement with. 1
mensured valzes as ahorn in tsule II. Tae lift-curve slope
wes caloulated (reference 4).for tae plajin win: tut not
for thie vicge ritc flaps bscause ke elones 0f {Le sectione
with flazs srz: far Iror constant. 7The mouent about the
n-roézanu‘c csatsr o7 tce plaii ving was caleziated by the
eimpler ustcod of reference B vhicn aseuses c.._._ is

canstent eiong ithe spenk, The momente f2r the winge wita
flars deflectad were obtaized o the mesunod of reference 8
n-'n‘ avertie values nf ne seation rowment coefficient for
Sy ard average velmas of &c, at a 11ft eosifielent of

1.0 for the fiagred portior of tas syan,

Iz Sthe celeviazion of zhaxizum 1irt by the mcthod of
reference 4, tac gpan load Gist:rication was obdreined by
tae metnod of reference 8. 3054 agreement with exreriment
ie she™n for tae pialr ving Ut poor sgrsenent for the
win,. wita Zvll-spen flap. 3in iret, the measured marirum
117t of the tacered flerped ving 1» higaar thesn that of
any of the f¢lp;cd sections sionz the span. Tha discrep-
ancy s atiriduted %o the inadegaiacy of ..e acsuncvticns
invalved iz tae calculation o7 raxivw: 127¢, Zuese ~21-
culations vere ot made for tne riags with :nrtill-spln
flage % view 3f tue 2bove and ir view 97 tie zdiaed uc-
certoliety of tue value 07 tae mertion & axirum Lift fevel-
oted near the fley snd. Ir any case, tae reesured values
of aximam 11°t ocoefficient of tuese tavered wizgs may not
te attaisabdie in flicht due to tae latersl irnetstbility
assorlated -itn tip stailirg before -he argle rarrespond-
in3 %o onTinua 1ift cen be reacied (r-f.reneo Y.

langley Vemorial aeronaatical tatoratory,
Tatloral advigory committes for Aercrautice,
lasgley Pleld, %a.
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Characteristice of NACA LJJOCR Sariss Airfolls with

0.20 Snlit Flan Derlested €00

°nla.o. (aecd)q b 7 ay
Thickness \'.t:; lo (percent ¢ |(apprux.) [(arvrox.)
(vereent o) cL=1 from o/L) | (2) (1)

x J

~0.231 Q.31 ¢ -15.2 Q 085

-.2l8 .1 -16.3 .39

- 270 &) ) =16.6 092

AR =270 9 =174 «095

“'"i’.esc valuor upnly to u linear 1ift curve aprroximntlneg the oxweri-

mentnl 1ift ecurve.
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